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Table A Distribution of emergency admission by social factors and admission period for colorectal cancer patients (1 April 1999-31 March 2006)
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Table B Distribution of anterior resection by social factors, admission type, and admission period for rectal cancer patients (1 April 1999-31 March 2006)
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Table C Distribution of emergency admission by social factors and admission period for women with breast cancer (1 April 1999-31 March 2006)
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Table D Distribution of breast conserving surgery by social factors, admission type, and admission period for women with breast cancer (1 April 1999-31 March 2006)
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Table E Distribution of emergency admission by social factors and admission period for lung cancer patients (1 April 1999-31 March 2006)
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Table F Distribution of lung cancer surgery by social factors, admission type, and admission period for lung cancer patients (1 April 1999-31 March 2006)
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Click here for additional data file.
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Table G Distribution of elective lung cancer surgery in patients aged under 90 by social factors and admission period, in those trusts where surgery was performed (1 April 1999 -31 March 2006)
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Click here for additional data file.

Introduction
============

During the mid-1990s it became increasingly apparent that cancer survival in England was lower than the European average.[@ref1] [@ref2] [@ref3] Concerns about inequalities in access to National Health Service (NHS) cancer services were also raised.[@ref4] In response, in 1995 the government produced a policy framework for commissioning cancer services---the Calman-Hine report.[@ref5] English regions took different approaches to its implementation, and geographic inequalities in access to care and to surgical site specialisation---that is, different approaches taken for different cancers---continued to be reported.[@ref6] [@ref7] [@ref8] [@ref9] The relative lack of perceived progress and of a unified approach to implementation led to the development of the NHS Cancer Plan in 2000.[@ref10] [@ref11] This brought substantial financial investment to cancer services together with detailed improving outcomes guidance on individual cancers.[@ref12] [@ref13] [@ref14] The plan focused on early detection, the development of clear care pathways, and service reconfiguration to allow timely referral to the most appropriate care.

The plan aimed to improve outcomes overall and to reduce health inequalities, in part through greater equity of access to health care for all those in need regardless of their socioeconomic circumstance, age, or sex. Recent evaluations of the plan have reported on progress on implementation and on outcomes.[@ref15] [@ref16] [@ref17] Access to health care, however, is defined differently depending on whether one's perspective focuses on human rights, health policy, or the organisation and delivery of services.[@ref18] For the latter, assessment of access requires examination both of the process of entering the health system and of use of services. The extent to which access (defined in these terms) has improved for all social groups has not been established.

We assessed this by examining social variations in trends in two key routinely available indicators of entry to and subsequent use of secondary care. We focused on the three most common cancers: colorectal, breast, and lung. Together these accounted for 64% of new cases diagnosed in 2006[@ref19] and 40% of deaths from cancer in 2007.[@ref20] To assess improvements in access to care, we examined type of admission, hypothesising that the commitment that every patient diagnosed with cancer would benefit from pre-planned and pre-booked care would lead to a reduction in the proportion of patients admitted as emergencies. To assess improvements in treatment we examined trends in the provision of recommended surgical procedures over time. For colorectal cancer, we anticipated increased use of anterior resection compared with abdominoperineal resection for cancer in the lower two thirds of the rectum (that is, for rectal cancer) because improving outcomes guidance states that, whenever possible, formation of permanent stoma should be avoided.[@ref21] Anterior resection restores bowel continuity and avoids the use of a permanent stoma, whereas abdominoperineal resection results in the fashioning of a permanent colostomy. For breast cancer the improving outcomes guidance states that breast conserving surgery should be available to patients with appropriate tumours, and so we anticipated increased use of breast conserving surgery compared with mastectomy. Non-small cell cancer accounts for about 84% of lung cancers in the United Kingdom,[@ref22] and surgical resection is recommended for those with early stage disease.[@ref14] We anticipated that implementation of the plan would result in earlier diagnosis and therefore higher rates of surgical resection of lung cancer over time.

We therefore determined the extent to which type of hospital admission (emergency compared with elective) and surgical procedure (anterior resection, abdominoperineal resection, breast conserving surgery, mastectomy, and lung cancer resection) varied by socioeconomic circumstances, age, sex, and year of admission for colorectal, breast, and lung cancer.

Methods
=======

Data source
-----------

We examined data from individual patients using the hospital episode statistics (HES) dataset. This includes demographic, diagnostic, and procedural data for all inpatient treatment delivered by NHS hospitals in England.[@ref23] About 14 million records are collected annually. The basic unit of measurement is the "finished consultant episode." This refers to a continuous period of care "administered within a particular consultant specialty at a single hospital provider."[@ref24] Data on surgical patients are included in the year in which the episode of care ended, irrespective of the date of surgery. Diagnoses are classified with the World Health Organization's ICD-10 (international classification of disease, 10th revision). Procedures are classified according to codes from the Office for National Statistics, version 4 (OPCS-4).[@ref25] Though data are provided on comorbid conditions, their utility in this context is limited because of a lack of information on severity and because it is not possible to delineate how these relate to pre-surgical or postoperative complications.[@ref26] Age is provided as month and year of birth. An indicator of patients' socioeconomic circumstances is available from the index of multiple deprivation ranking for each patient supplied by HES. This index is a widely used area based measure that combines seven indicators into a single deprivation score for each small area (that is, each "lower layer super output area," which covers about 1500 people) in England. The indicators comprise "income deprivation," "employment deprivation," "health deprivation and disability," "education, skills, and training deprivation," "barriers to housing and services," "living environment deprivation," and "crime."[@ref27] Each area is ranked relative to one another according to their level of deprivation.

Study design
------------

We limited our analysis to patients aged 50 and over because over 90% of cancers are diagnosed in this age group.[@ref19] We included all such patients admitted to NHS trusts (identified with the three digit provider code beginning with "R") initially between 1 April 1998 and 31 March 2006 with colorectal cancer (ICD-10 codes C18, C19, C20, C21) or lung cancer (ICD-10 codes C33, C34), and all women admitted with breast cancer (ICD-10 code C50) (based on 1st to 4th diagnosis fields). To analyse variations in admission type, we identified the first elective or emergency admission record for each patient within the study period. Each admission period was defined as one year (from 1 April to 31 March for each year within the study). Because admission records from the first year in the dataset (1998-9) were likely to include a mixture of first and subsequent admissions, we excluded 1998-9 data from the analyses. Our results therefore cover the period 1 April 1999 to 31 March 2006. For the purposes of analysis, we coded year 1999-2000 as zero and 2005-6 as six.

We determined patients' age at admission by using the 15th day of each month (in combination with year and month of birth) as an arbitrary birth date. We grouped age into 10 year increments from age 50 to age 90 and over. We examined patients' socioeconomic circumstances by dividing the deprivation ranks supplied by HES into fifths (where the lowest fifth referred to the most deprived).

Surgical procedures were identified (in up to 12 operation fields) with OPCS-4 codes. Thus we examined the probability of anterior resection (H33.2-H33.6) compared with abdominoperineal resection (H33.1) for colorectal cancer code ICD-10 C20 because this is the code for rectal cancer. For breast cancer we examined the likelihood of receiving breast conserving surgery (B28) compared with mastectomy (B27). For lung cancer we examined the probability of surgical resection (E441, E54, E574, and E57.8).

We excluded records if they contained missing or invalid data for HES patient identifier, date of birth, sex, admission date, episode start date, episode end date, and discharge method. We also excluded records with surgical dates that either preceded the admission date or followed the discharge date.

Analysis
--------

For each cancer, we first examined the distribution of emergency admissions by social group (age group, deprivation fifth, and sex for colorectal and lung cancer) and year of admission. We used multilevel logistic regression models with random intercepts (to allow for clustering within NHS trusts) to investigate univariable associations between mode of admission and sex, age group, socioeconomic circumstances, and admission period. We then fitted all the factors together in a multivariable model that also included interaction terms between admission year and every other factor. Interaction terms that were not significant at the 5% significance level were omitted from the model. We used the interaction terms to determine if any associations between mode of admission and patients' sociodemographic characteristics were modified over time.

For each cancer, we then examined the distribution of defined surgical procedures by social group, admission type, and time period. We used multilevel logistic regression models with random intercepts to investigate univariable and multivariable associations between the odds of receiving defined surgical procedures and sex, age group, socioeconomic circumstances, admission type, and admission period. In the multivariable model, each factor was adjusted for all the other factors examined and interaction terms were included, as before, to determine if the associations between receipt of surgical procedure and social group and admission type were modified over time. We performed all analyses using the Stata 10.1 command xtmelogit (StataCorp, College Station, TX). Intraclass correlation coefficients were calculated with the method described by Snijders and Bosker.[@ref28]

Results
=======

Between 1999 and 2006, 564 821 patients aged 50 and over with colorectal, breast, or lung cancer were admitted (figs 1-4[](#fig1){ref-type="fig"} [](#fig2){ref-type="fig"} [](#fig3){ref-type="fig"} [](#fig4){ref-type="fig"}).

![**Fig 1** Steps taken in selecting patients' records for analysis (colorectal cancer)](rair686840.f1_default){#fig1}

![**Fig 2** Steps taken in selecting patients' records for analysis (rectal cancer)](rair686840.f2_default){#fig2}

![**Fig 3** Steps taken in selecting patients' records for analysis (breast cancer)](rair686840.f3_default){#fig3}

![**Fig 4** Steps taken in selecting patients' records for analysis (lung cancer)](rair686840.f4_default){#fig4}

Colorectal cancer
-----------------

During the period examined 186 977 patients with colorectal cancer were admitted.

### Variation in type of admission by social factors and time period

In 60 684 (32.5%) of first admissions, patients were admitted as emergencies. Table A on bmj.com shows the distribution of emergency admissions by sex, age group, deprivation fifth, and time period. Univariable analyses (table 1[](#tbl1){ref-type="table"}) indicate that emergency admissions were more common in women than men (35.3% (29 751) *v* 30.1% (30 933)) and were more likely with increasing age and deprivation. Thus 44.2% (18 235) of patients aged 80-89 were admitted as emergencies compared with 24.4% (6102) of patients aged 50-59. Similarly, 37.9% (13 026) of patients in the most deprived fifth of deprivation were emergency admissions compared with 28.9% (10 689) of patients in the least deprived fifth.

###### 

 Odds ratios (95% confidence intervals) adjusted for clustering (186 977 patients in 304 providers) for emergency admission by social factors and admission period for patients with colorectal cancer (1 April 1999 to 31 March 2006)

  Variable                                                   Total\*   No (%) of emergency admissions†   Univariable model                  Multivariable model‡                            
  ---------------------------------------------------------- --------- --------------------------------- ------------------------ --------- ---------------------- ------------------------ ---------
  Men                                                        102 772   30 933 (30.1)                     1                        \<0.001                          1                        \<0.001
  Women                                                      84 205    29 751 (35.3)                     1.27 (1.25 to 1.30)                1.15 (1.12 to 1.17)                             
  Fifth of index of multiple deprivation:                                                                                                                                                   
   1 (most deprived)                                         34 404    13 026 (37.9)                     1                        \<0.001                          1                        \<0.001
   2                                                         36 470    12 522 (34.3)                     0.84 (0.81 to 0.86)                0.83 (0.80 to 0.86)                             
   3                                                         39 309    12 586 (32.0)                     0.76 (0.73 to 0.78)                0.75 (0.72 to 0.77)                             
   4                                                         39 753    11 861 (29.8)                     0.68 (0.66 to 0.71)                0.68 (0.65 to 0.70)                             
   5 (least deprived)                                        37 041    10 689 (28.9)                     0.66 (0.63 to 0.68)                0.66 (0.64 to 0.68)                             
  Age group (years):                                                                                                                                                                        
   50-59                                                     25 002    6102 (24.4)                       1                        \<0.001                          1                        \<0.001
   60-69                                                     47 149    11 891 (25.2)                     1.03 (1.00 to 1.07)                1.05 (0.98 to 1.11)                             
   70-79                                                     67 625    20 587 (30.4)                     1.33 (1.29 to 1.38)                1.41 (1.33 to 1.49)                             
   80-89                                                     41 299    18 235 (44.2)                     2.41 (2.32 to 2.49)                2.53 (2.37 to 2.69)                             
   ≥90                                                       5902      3869 (65.6)                       5.83 (5.48 to 6.20)                5.85 (5.23 to 6.55)                             
  Admission period (reporting period 1 April to 31 March):                                                                                                                                  
   Per year                                                  ---       ---                               0.985 (0.979 to 0.990)   \<0.001                          0.996 (0.982 to 1.011)   0.595
  Interaction between age group and admission period:                                                                                                                                       
   50-59×period                                              ---       ---                               ---                      ---                              1                        0.01
   60-69×period                                              ---       ---                               ---                      ---                              0.996 (0.978 to 1.014)   
   70-79×period                                              ---       ---                               ---                      ---                              0.979 (0.963 to 0.995)   
   80-89×period                                              ---       ---                               ---                      ---                              0.978 (0.961 to 0.995)   
   ≥90×period                                                ---       ---                               ---                      ---                              0.989 (0.959 to 1.020)   

**\***Figures based on first admission. Identification of patients with colorectal cancer based on 1st to 4th diagnosis fields.

†As percentage of total admissions.

‡Intraclass correlation coefficient 0.026 (0.020 to 0.033).

§Wald tests of significance.

In multivariable analyses (table 1), the effects of sex, age group, and deprivation on the odds of emergency admission persisted. The association with sex (odds ratio 1.15, 95% confidence interval 1.12 to 1.17) remained stable over time. There was also a strong association with deprivation (for example, 0.66 (0.64 to 0.68) for emergency admission for patients in the least deprived fifth), which remained stable over time. The association with age, however, changed over time (P=0.01), with larger odds ratios at the start of the period (for example, for emergency admission for those aged 80-89 compared with those aged 50-59 the odds ratios were 2.53 (2.37 to 2.69) in 1999-2000 and 2.21 (2.07 to 2.35) in 2005-6). The proportion of emergency admissions decreased in older age groups but stayed relatively stable in younger groups.

### Variation in type of rectal surgery by social group, admission type, and time period

Between 1999 and 2006, 29 214 patients were admitted for rectal surgery, of whom 21 014 (71.9%) underwent anterior resection (see table B on bmj.com). There was an upward trend in the proportion of anterior resection from 69.8% (3318/4752) of rectal surgery in 1999-2000 to 73.5% (2920/3974) in 2005-6. Table B on bmj.com shows the distribution of anterior resection by social group, admission type, and time period. Univariable analyses (table 2[](#tbl2){ref-type="table"}) indicate that anterior resection was more common in women than in men (73.6% (7807/10 609) *v* 71.0% (13 207/18 605)) and was more likely with increasing age and decreasing deprivation. Thus 73.7% (3161/4288) of patients aged 80-89 had anterior resection compared with 70.1% (3561/5080) of patients aged 50-59. Similarly, 67.4% (3529/5237) of patients in the most deprived fifth had anterior resection compared with 75.5% (4497/5959) of patients in the least deprived fifth. In addition, patients admitted as an emergency were more likely to have anterior resection than those admitted electively (82.8% (1193/1441) *v* 71.4% (19 821/27 773)). These associations persisted in the multivariable model, though the association with age lessened slightly, and there was no evidence that these associations changed over time---that is, anterior resection was more common in patients admitted as emergencies (2.03, 1.76 to 2.34), and the trend to undertake anterior resection increased with time (1.042, 1.027 to 1.056). Anterior resection was also more common in women (1.12, 1.06 to 1.18) and in older patients. For example, the odds ratio for anterior resection in patients aged 80-89 compared with those aged 50-59 was 1.14 (1.04 to 1.25). There was also an association with decreasing deprivation (odds ratio for anterior resection for patients in the least deprived fifth 1.34, 1.22 to 1.47).

###### 

 Odds ratios (95% confidence intervals) adjusted for clustering (29 214 patients in 215 providers) for anterior resection by social factors, admission type, and admission period for rectal cancer patients (1 April 1999 to 31 March 2006)

  Variable                                                   Total\*   No (%) with anterior resection†   Univariable model                  Multivariable model‡                            
  ---------------------------------------------------------- --------- --------------------------------- ------------------------ --------- ---------------------- ------------------------ ---------
  Men                                                        18 605    13 207 (71.0)                     1                        \<0.001                          1                        \<0.001
  Women                                                      10 609    7807 (73.6)                       1.14 (1.08 to 1.20)                1.12 (1.06 to 1.18)                             
  Fifth of index of multiple deprivation:                                                                                                                                                   
   1 (most deprived)                                         5237      3529 (67.4)                       1                        \<0.001                          1                        \<0.001
   2                                                         5610      3911 (69.7)                       1.12 (1.03 to 1.22)                1.12 (1.03 to 1.22)                             
   3                                                         6155      4429 (72.0)                       1.22 (1.12 to 1.33)                1.23 (1.12 to 1.33)                             
   4                                                         6253      4648 (74.3)                       1.32 (1.20 to 1.44)                1.33 (1.21 to 1.45)                             
   5 (least deprived)                                        5959      4497 (75.5)                       1.33 (1.21 to 1.46)                1.34 (1.22 to 1.47)                             
  Age group (years):                                                                                                                                                                        
   50-59                                                     5080      3561 (70.1)                       1                        \<0.001                          1                        0.010
   60-69                                                     9065      6491 (71.6)                       1.08 (1.00 to 1.17)                1.09 (1.01 to 1.17)                             
   70-79                                                     10 551    7618 (72.2)                       1.10 (1.02 to 1.19)                1.10 (1.02 to 1.19)                             
   80-89                                                     4288      3161 (73.7)                       1.19 (1.08 to 1.30)                1.14 (1.04 to 1.25)                             
   ≥90                                                       230       183 (79.6)                        1.73 (1.24 to 2.41)                1.52 (1.09 to 2.12)                             
  Admission type:                                                                                                                                                                           
   Elective                                                  27 773    19 821 (71.4)                     1                        \<0.001                          1                        \<0.001
   Emergency                                                 1441      1193 (82.8)                       2.02 (1.75 to 2.32)                2.03 (1.76 to 2.34)                             
  Admission period (reporting period 1 April to 31 March):                                                                                                                                  
   Per year                                                  ---       ---                               1.041 (1.026 to 1.055)   \<0.001                          1.042 (1.027 to 1.056)   \<0.001

\*Figures based on first admission for patients with rectal cancer.

†As percentage of total rectal surgery.

‡Intraclass correlation coefficient 0.039 (0.030 to 0.051).

§Wald tests of significance.

Breast cancer
-------------

During the period under study 191 103 women with breast cancer were admitted.

### Variation in type of admission by social factors and time period

Over the seven year study period, 25 244 (13.2%) of first admissions were as emergencies. Table C on bmj.com shows the distribution of emergency admissions by age group, deprivation fifth, and time period. Univariable analyses (table 3[](#tbl3){ref-type="table"}) indicate that, in common with colorectal cancer, emergency admissions were more likely with increasing age and deprivation. For example, 17.0% (5315) of patients in the most deprived fifth were emergency admissions compared with 10.7% (4344) of patients in the least deprived fifth. Also, 34.8% (8127) of patients aged 80-89 were emergency admissions compared with just 5.5% (3542) of patients aged 50-59. In contrast with admissions for colorectal cancer, there was a significant downward trend in the proportion of patients who were admitted as emergencies. Total emergency admissions decreased from 16.1% (4588) of total admissions in 1999-2000 to 10.7% (3007) in 2005-6. In multivariable analyses (table 3) the effects of age group, deprivation, and admission period on the odds of emergency admission remained. In common with colorectal cancer, there was a strong association with deprivation (for example, the odds ratio for emergency admission for patients in the least deprived compared with most deprived fifth was 0.63, 0.60 to 0.66), which stayed stable over time. There was also a strong association with age group, but this changed over time (P\<0.001). In particular, the odds ratios for the oldest age groups increased over time, reflecting the fact that the odds of emergency admission did not decrease as much for these patients as they did for the younger patients (for example, odds ratio for emergency admission for those aged 80-89 compared with 50-59 was 8.61 (7.97 to 9.29) in 1999-2000 and 9.83 (9.04 to 10.7) in 2005-6).

###### 

 Odds ratios (95% confidence intervals) adjusted for clustering (191 103 patients in 301 providers) for emergency admission by social factors and admission period for women with breast cancer (1 April 1999 to 31 March 2006)

  Variable                                                   Total\*   No (%) with emergency admission†   Univariable model                  Multivariable model‡                              
  ---------------------------------------------------------- --------- ---------------------------------- ------------------------ --------- ------------------------ ------------------------ ---------
  Fifth of index of multiple deprivation:                                                                                                                                                      
   1 (most deprived)                                         31 236    5315 (17.0)                        1                        \<0.001                            1                        \<0.001
   2                                                         35 950    5256 (14.6)                        0.82 (0.78 to 0.85)                0.82 (0.78 to 0.86)                               
   3                                                         40 966    5372 (13.1)                        0.72 (0.69 to 0.76)                0.74 (0.71 to 0.78)                               
   4                                                         42 378    4957 (11.7)                        0.65 (0.62 to 0.68)                0.70 (0.66 to 0.73)                               
   5 (least deprived)                                        40 573    4344 (10.7)                        0.57 (0.54 to 0.59)                0.63 (0.60 to 0.66)                               
  Age group (years):                                                                                                                                                                           
   50-59                                                     64 124    3542 (5.5)                         1                        \<0.001                            1                        \<0.001
   60-69                                                     55 289    4080 (7.4)                         1.36 (1.30 to 1.43)                1.58 (1.47 to 1.71)                               
   70-79                                                     44 054    6832 (15.5)                        3.09 (2.95 to 3.22)                3.04 (2.82 to 3.27)                               
   80-89                                                     23 339    8127 (34.8)                        9.23 (8.82 to 9.65)                8.61 (7.97 to 9.29)                               
   ≥90                                                       4297      2663 (62.0)                        28.83 (26.82 to 31.00)             22.65 (19.89 to 25.80)                            
  Admission period (reporting period 1 April to 31 March):                                                                                                                                     
   Per year                                                  ---       ---                                0.931 (0.925 to 0.938)   \<0.001                            0.923 (0.907 to 0.939)   \<0.001
  Interaction between age group and admission period:                                                                                                                                          
   50-59×period                                              ---       ---                                ---                      ---                                1                        \<0.001
   60-69×period                                              ---       ---                                ---                      ---                                0.948 (0.926 to 0.971)   
   70-79×period                                              ---       ---                                ---                      ---                                1.002 (0.981 to 1.024)   
   80-89×period                                              ---       ---                                ---                      ---                                1.022 (1.000 to 1.045)   
   ≥90×period                                                ---       ---                                ---                      ---                                1.083 (1.045 to 1.123)   

\*Figures based on first admission. Identification of breast cancer patients based on 1st to 4th diagnosis fields.

†As percentage of total admissions.

‡Intraclass correlation coefficient 0.211 (0.175 to 0.251).

§Wald tests of significance.

### Variation in type of breast cancer surgery by social group, admission type, and time period

Of the 133 036 patients with breast cancer admitted for surgery, 79 740 (59.9%) received breast conserving surgery (see table D on bmj.com). In common with anterior resection for rectal cancer, there was an upward trend in the proportion of breast conserving surgery from 58.9% (10 589/17 987) of breast cancer surgery in 1999-2000 to 62.3% (13 039/20 913) in 2005-6. Table D on bmj.com shows the distribution of breast conserving surgery by social group, admission type, and time period. Univariable analyses (table 4[](#tbl4){ref-type="table"}) indicated that, in contrast with anterior resection, breast conserving surgery was more common in younger patients. Thus 48.1% (14 719/30 577) of patients aged 70-79 had breast conserving surgery compared with 68.3% (32 113/47 011) of patients aged 50-59. Breast conserving surgery was also less likely to be performed in patients admitted as emergencies (50.2% (434/864) *v* 60.0% (79 306/132 172)). In common with anterior resection, there was an association between breast conserving surgery and decreasing deprivation: 54.0% (11 256/20 849) of patients in the most deprived fifth had breast conserving surgery compared with 63.7% (18 445/28 960) of patients in the least deprived fifth. In multivariable analyses the effects of elective admission, age group, admission period, and deprivation on the odds of breast conserving surgery remained (table 4)---that is, breast conserving surgery was less common in patients admitted as emergencies (0.81, 0.70 to 0.93) and more common in patients from the least deprived fifth (for example, the odds ratio for breast conserving surgery for patients in the least deprived fifth was 1.21, 1.16 to 1.26).

###### 

 Odds ratio (95% confidence intervals) adjusted for clustering (133 036 patients in 219 providers) for breast conserving surgery and social factors, admission type, and admission period for women admitted with breast cancer (1 April 1999 to 31 March 2006)

  Variable                                                   Total\*   No (%) with breast conserving surgery†   Univariable model                  Multivariable model‡                            
  ---------------------------------------------------------- --------- ---------------------------------------- ------------------------ --------- ---------------------- ------------------------ ---------
  Fifth of index of multiple deprivation:                                                                                                                                                          
   1 (most deprived)                                         20 849    11 256 (54.0)                            1                        \<0.001                          1                        \<0.001
   2                                                         24 608    14 383 (58.4)                            1.10 (1.05 to 1.14)                1.09 (1.05 to 1.13)                             
   3                                                         28 582    17 099 (59.8)                            1.12 (1.08 to 1.17)                1.10 (1.06 to 1.15)                             
   4                                                         30 037    18 557 (61.8)                            1.22 (1.18 to 1.27)                1.19 (1.14 to 1.24)                             
   5 (least deprived)                                        28 960    18 445 (63.7)                            1.25 (1.20 to 1.30)                1.21 (1.16 to 1.26)                             
  Age group (years):                                                                                                                                                                               
   50-59                                                     47 011    32 113 (68.3)                            1                        \<0.001                          1                        \<0.001
   60-69                                                     42 026    27 076 (64.4)                            0.83 (0.81 to 0.86)                0.76 (0.72 to 0.80)                             
   70-79                                                     30 577    14 719 (48.1)                            0.42 (0.41 to 0.43)                0.43 (0.41 to 0.45)                             
   80-89                                                     12 220    5262 (43.1)                              0.33 (0.32 to 0.35)                0.42 (0.39 to 0.45)                             
   ≥90                                                       1202      570 (47.4)                               0.39 (0.34 to 0.43)                0.44 (0.34 to 0.52)                             
  Admission type:                                                                                                                                                                                  
   Elective                                                  132 172   79 306 (60.0)                            1                        \<0.001                          1                        0.004
   Emergency                                                 864       434 (50.2)                               0.68 (0.60 to 0.78)                0.81 (0.70 to 0.93)                             
  Admission period (reporting period 1 April to 31 March):                                                                                                                                         
   Per year                                                  ---       ---                                      1.028 (1.021 to 1.034)   \<0.001                          1.027 (1.017 to 1.038)   \<0.001
  Interaction between age group and admission period:                                                                                                                                              
   50-59×period                                              ---       ---                                      ---                      ---                              1                        \<0.001
   60-69×period                                              ---       ---                                      ---                      ---                              1.027 (1.012 to 1.042)   
   70-79×period                                              ---       ---                                      ---                      ---                              0.992 (0.977 to 1.007)   
   80-89×period                                              ---       ---                                      ---                      ---                              0.930 (0.911 to 0.950)   
   ≥90×period                                                ---       ---                                      ---                      ---                              0.973 (0.917 to 1.031)   

\*Figures based on first admission for breast cancer patients.

†As percentage of total breast cancer surgery.

‡Intraclass correlation coefficient 0.065 (0.054 to 0.080).

§Wald tests of significance.

There was also evidence (P\<0.001) that the association with age changed over time. This change seemed to be driven by the decreasing proportion of breast conserving surgery over time for those aged 80-89 compared with the other age groups, in which there was an increasing proportion of breast conserving surgery (for example, the odds ratio for receiving breast conserving surgery for those aged 80-89 compared with 50-59 was 0.42 (0.39 to 0.45) in 1999-2000 and 0.27 (0.25 to 0.29) in 2005-6).

Lung cancer
-----------

During the period examined 186 741 patients with lung cancer were admitted.

### Variation in type of admission by social factors and time period

A much higher proportion (51.7%; 96 521) of patients with lung cancer were admitted as emergencies compared with patients with colorectal and breast cancer. Table E on bmj.com shows the distribution of emergency admissions by sex, age group, deprivation fifth, and admission period. Univariable analyses (table 5[](#tbl5){ref-type="table"}) show an increase in the proportion of patients admitted as emergencies over time. The proportion of emergency admissions increased from 49.8% (14 219/28 532) of total admissions in 1999-2000 to 52.2% (13 948/26 702) in 2005-6. In common with colorectal cancer, emergency admissions were more common in women (53.5% (39 396/73 575) *v* 50.5% (57 125/113 166)) and, as with the other cancers studied, they were more likely with increasing age and deprivation. For example, 55.2% (28 791/52 181) of patients in the most deprived fifth were emergency admissions compared with 48.3% (12 201/25 249) of patients in the least deprived fifth. Also 69.1% (22 772/32 948) of patients aged 80-89 were emergency admissions compared with 39.6% (10 232/25 834) of patients aged 50-59. In multivariable analyses (table 5), the effects of sex, age group, and deprivation on the odds of emergency admission persisted. Thus the odds ratio was 1.12 (1.09 to 1.14) for women and 0.64 (0.62 to 0.67) for patients in the least deprived fifth. These associations remained the same over time. There was also evidence that the association with age changed over time (P\<0.001), perhaps driven by decreasing odds ratios for those aged 60-79 (for example, the odds ratio for emergency admission for those aged 60-69 compared with 50-59 was 1.23 (1.16 to 1.30) in 1999-2000 and 1.09 (1.03 to 1.15) in 2005-6).

###### 

 Odds ratios (95% confidence intervals) adjusted for clustering (186 741 patients in 311 providers) for emergency admission by social factors and admission period for patients with lung cancer (1 April 1999 - 31 March 2006)

  Variable                                                   Total\*   No (%) with emergency admission†   Univariable model                  Multivariable model‡                             
  ---------------------------------------------------------- --------- ---------------------------------- ------------------------ --------- ----------------------- ------------------------ ---------
  Men                                                        113 166   57 125 (50.5)                      1                        \<0.001                           1                        \<0.001
  Women                                                      73 575    39 396 (53.5)                      1.14 (1.11 to 1.16)                1.12 (1.09 to 1.14)                              
  Fifth of index of multiple deprivation:                                                                                                                                                     
   1 (most deprived)                                         52 181    28 791 (55.2)                      1                        \<0.001                           1                        \<0.001
   2                                                         41 593    21 662 (52.1)                      0.82 (0.79 to 0.84)                0.80 (0.78 to 0.82)                              
   3                                                         36 153    18 354 (50.8)                      0.77 (0.74 to 0.79)                0.74 (0.72 to 0.76)                              
   4                                                         31 565    15 513 (49.1)                      0.72 (0.69 to 0.74)                0.68 (0.66 to 0.71)                              
   5 (least deprived)                                        25 249    12 201 (48.3)                      0.68 (0.65 to 0.70)                0.64 (0.62 to 0.67)                              
  Age group (years):                                                                                                                                                                          
   50-59                                                     25 834    10 232 (39.6)                      1                        \<0.001                           1                        \<0.001
   60-69                                                     51 898    22 535 (43.4)                      1.15 (1.12 to 1.19)                1.23 (1.16 to 1.30)                              
   70-79                                                     72 801    38 107 (52.3)                      1.62 (1.57 to 1.67)                1.70 (1.61 to 1.80)                              
   80-89                                                     32 948    22 772 (69.1)                      3.20 (3.09 to 3.32)                3.13 (2.93 to 3.34)                              
   ≥90                                                       3260      2875 (88.2)                        10.61 (9.49 to 11.88)              11.03 (8.93 to 13.62)                            
  Admission period (reporting period 1 April to 31 March):                                                                                                                                    
   Per year                                                  ---       ---                                1.018 (1.013 to 1.024)   \<0.001                           1.021 (1.008 to 1.035)   0.002
  Interaction between age group and admission period:                                                                                                                                         
   50-59×period                                              ---       ---                                ---                      ---                               1                        \<0.001
   60-69×period                                              ---       ---                                ---                      ---                               0.980 (0.965 to 0.996)   
   70-79×period                                              ---       ---                                ---                      ---                               0.987 (0.972 to 1.002)   
   80-89×period                                              ---       ---                                ---                      ---                               1.011 (0.993 to 1.029)   
   ≥90×period                                                ---       ---                                ---                      ---                               0.993 (0.938 to 1.050)   

\*Figures based on first admission. Identification of lung cancer patients based on 1st to 4th diagnosis fields.

†As percentage of total admissions.

‡Intraclass correlation coefficient 0.217 (0.184 to 0.254).

§Wald tests of significance.

### Variation in lung cancer surgery by social group, admission type, and time period

There was a clear difference between the proportions of patients who received surgery subsequent to an elective admission (9.7%, 8793) compared with an emergency admission (0.1%, 130) (table F on bmj.com). As there were only 130 emergency admissions and just three patients aged 90 and above who underwent surgery, we conducted further analyses among elective patients aged less than 90. Furthermore, lung cancer surgical resection was performed in just 38 trusts, and so we excluded 242 trusts where no surgery was performed. In those 38 trusts, 23.8% (8790) of patients underwent surgery in 1999-2006. Thus, table G on bmj.com and table 6[](#tbl6){ref-type="table"} are limited to elective admissions for surgical resection in patients aged under 90 in those trusts that performed surgical resection (table F on bmj.com). Univariable analyses (table 6[](#tbl6){ref-type="table"}) show that, in contrast with the other surgical procedures studied, the likelihood of undergoing surgery for lung cancer did not increase over time. Such surgery was more likely to be performed in women (26.2% (3731) *v* 22.3% (5059)) and in patients from the least deprived areas. Of patients in the least deprived fifth, 26.6% (1361) had surgery compared with 21.4% (2306) in the most deprived fifth. In common with breast conserving surgery, the likelihood of undergoing surgery for lung cancer diminished with increasing age (13.5% (411) of patients aged 80-89 *v* 23.8% (1669) of those aged 50-59). In multivariable analyses (table 6), the effects of sex, age group, and deprivation on the odds of lung cancer surgery persisted. Thus the odds ratio was 1.22 (1.16 to 1.29) for women and 1.63 (1.49 to 1.77) for patients in the least deprived fifth. There was also an association with increasing age (odds ratio for patients aged 80-89 was 0.52, 0.46 to 0.59).

###### 

 Odds ratios (95% confidence intervals) adjusted for clustering (36 902 patients in 38 providers) for lung cancer surgery by social factors, for electively admitted patients with lung cancer (admissions 1 April 1999 to 31 March 2006)

  Variable                                                   Total\*   No undergoing surgery (%†)   Univariable model                  Multivariable model‡                            
  ---------------------------------------------------------- --------- ---------------------------- ------------------------ --------- ---------------------- ------------------------ ---------
  Men                                                        22 664    5059 (22.3)                  1                        \<0.001                          1                        \<0.001
  Women                                                      14 238    3731 (26.2)                  1.22 (1.16 to 1.28)                1.22 (1.16 to 1.29)                             
  Fifth of index of multiple deprivation:                                                                                                                                              
   1 (most deprived)                                         10 789    2306 (21.4)                  1                        \<0.001                          1                        \<0.001
   2                                                         7829      1810 (23.1)                  1.33 (1.24 to 1.44)                1.34 (1.25 to 1.45)                             
   3                                                         6917      1703 (24.6)                  1.44 (1.33 to 1.55)                1.45 (1.35 to 1.57)                             
   4                                                         6251      1610 (25.8)                  1.56 (1.44 to 1.69)                1.58 (1.46 to 1.72)                             
   5 (least deprived)                                        5116      1361 (26.6)                  1.60 (1.47 to 1.74)                1.63 (1.49 to 1.77)                             
  Age group (years):                                                                                                                                                                   
   50-59                                                     7008      1669 (23.8)                  1                        \<0.001                          1                        \<0.001
   60-69                                                     12 868    3286 (25.5)                  1.09 (1.02 to 1.17)                1.11 (1.04 to 1.19)                             
   70-79                                                     13 975    3424 (24.5)                  1.05 (0.98 to 1.13)                1.06 (0.99 to 1.14)                             
   80-89                                                     3051      411 (13.5)                   0.52 (0.46 to 0.59)                0.52 (0.46 to 0.59)                             
  Admission period (reporting period 1 April to 31 March):                                                                                                                             
   Per year                                                  ---       ---                          1.000 (0.987 to 1.013)   0.994                            1.002 (0.989 to 1.015)   0.811

\*Figures based upon first elective admission for lung cancer patients within NHS trusts performing at least one surgical procedure.

†As percentage of total admissions.

‡Intraclass correlation coefficient 0.140 (0.091 to 0.208).

§Wald tests of significance.

Discussion
==========

Main findings
-------------

In this national study of over 560 000 patients aged 50 and over, we found mixed evidence for improvements over time in the mode of admission and in the odds of preferred surgical treatment for the three most common cancers. We also found that social factors including deprivation and age still strongly influence access to and the provision of care. Nearly a third of patients with colorectal cancer were admitted as emergencies, and this proportion did not improve over time. For breast cancer, there was downward trend in the proportion of patients who were admitted as emergencies between 1999 and 2006. Over half of patients with lung cancer were admitted as emergencies, and this proportion increased over time. Less than 10% of elective patients with lung cancer underwent resection, and there was no improvement overall in their likelihood of receiving surgery over time. In the 38 trusts where resection for lung cancer was performed, however, the rate of resection was 23.8%.

Patients from deprived areas were more likely to be admitted as emergencies and were less likely to receive anterior resection, breast conserving surgery, and resection for lung cancer. These findings did not improve over time. Women were also more likely than men to be admitted as emergencies. In terms of preferred surgical treatment, men were slightly less likely to undergo anterior resection and resection for lung cancer.

Older patients were also more likely to be admitted as emergencies. There were some improvements over time in disparities between age groups for patients with colorectal cancer. Although older people were more likely to undergo anterior resection, they were less likely to undergo breast conserving surgery and lung cancer resection. There were few changes over time.

Methodological strengths and limitations
----------------------------------------

By using the hospital episode statistics dataset, we were able to examine pathways to care and receipt of surgical interventions for every patient admitted to an NHS hospital in England with colorectal, breast, or lung cancer in 1999-2006. We were therefore able to present a national picture of key trends with respect to cancer care associated with national reforms in NHS cancer services.

Our study, however, shares the limitations of all research that uses routinely collected data with respect to the completeness and accuracy of data coding. In recognition of these, we used the first three characters of ICD-10 codes for diagnoses (together with the OPCS-4 codes for procedures) because these are known to be more reliable than the full clinical codes.[@ref29] In addition, our analysis was at national rather than at trust level. A comparison of hospital episode statistics data with those from a national colorectal cancer database found that agreement between reported caseload and operative mortality was better at national than at hospital level and that the closest agreement between datasets occurred for the two procedures that we compared: anterior resection and abdominoperineal resection.[@ref30] Finally, despite the recognised issues with the quality of hospital episode statistics data, there is no reason to assume that completeness and accuracy of the data should be correlated with deprivation status, sex, or age of patients.

We attempted to restrict our analysis to first admissions by removing the earliest year of our dataset (1998-9) from our analyses. We checked the assumption that it was sufficient to remove one year of data by identifying the number of patients first admitted in 2003-4 who were readmitted in 2004-5 (within one year) or in 2005-6 (within two years). The numbers of subsequent admissions within two years was small at 4% for breast cancer, 5% for lung cancer, and 7% for colorectal cancer, whereas within one year it was 15% for breast cancer, 20% for lung cancer, and 24% for colorectal cancer. Therefore it seemed reasonable to restrict exclusion of data to the first year (1998-9) only. An alternative way to analyse these data would have been to use a "moving window," with all admissions excluded if there was an earlier admission in the window period. The necessary size of the window, however, is uncertain: too long and it inhibits analysis of trends in these data; too short and there is a danger that patients might be admitted outside that window, which would result in them appearing in the dataset more than once.

We used the index of multiple deprivation, a well established method of assigning socioeconomic characteristics based on area of residence. This method rests on the assumption that individuals conform to the socioeconomic profile of their residential area. We recognise that misclassifications of individuals' socioeconomic circumstances can cause under- or overestimates of the relation between socioeconomic circumstances and admission type/procedure use. We used the version published in 2004 because this was the most recent available at the time that the data were acquired.

Most of the indicators used in the construction of the 2004 deprivation index relate to 2001. This raises the question of the extent to which the relative deprivation of an area in 2001 reflects that in 1999 and in 2006. The research group who developed the deprivation scores[@ref27] compared relative deprivation as reported with the deprivation measure published in 2000 (based on 1998 data) and that published in 2004 (based on 2001 data) and found a marked degree of similarity between the relative positions of local authorities. Furthermore, the impact of any real change in deprivation has been attenuated in our analyses by the use of deprivation fifths. Thus when we cross tabulated the 2004 and 2007 data to assess level of change in fifths, we found that 81% of lower super output areas remained in the same fifth, with just 1% moving up or down by more than one fifth. Finally we repeated the analyses using the 2007 index and compared the multivariable associations between mode of admission/procedure use and socioeconomic characteristics as defined by the 2004 and 2007 indices. We found negligible differences in the results obtained (data not shown).

A major limitation of our study was the lack of information on tumour stage, other characteristics of the tumour, case mix, and patients' preferences. While these are potential confounders, it is difficult to predict their effect on our results because evidence on the associations between certain factors---such as tumour stage and socioeconomic circumstances---is inconsistent.[@ref31] [@ref32] [@ref33] [@ref34] Given the lack of this information in the hospital episode statistics dataset, we cannot ascertain the extent to which differences in the likelihood of surgery reflected clinical characteristics at presentation or inequalities in treatment. For lung cancer, surgical resection is recommended only for patients with stage I or II non-small cell lung cancer.[@ref14] For rectal cancer, the choice of operation depends on the distance of the tumour from the anal verge,[@ref26] and patients need to consider the benefits of avoiding a permanent stoma versus the potential risks of faecal urgency. For breast cancer, trials have shown no survival advantage for mastectomy over breast conserving surgery for tumours up to 5 cm.[@ref35] Mastectomy, however, is recommended for multi-focal tumours, when the tumour is directly behind the nipple, or for a large tumour in a small breast, which would produce an unacceptable cosmetic result.[@ref36] Some women also choose mastectomy over breast conserving surgery.[@ref37] The determinants of such choices, including expectations for good health and perceptions of risks and benefits associated with defined interventions, are themselves socially patterned.[@ref38]

If we had had accurate data on pre-operative comorbidity and its severity, adjustment for comorbidity might have diluted the associations found. Such an adjustment would probably have more of an effect on admission route than on receipt of surgery because comorbidity is likely to delay surgery (within the same admission) rather than to prevent it. Adjustment for the number of comorbidities (defined as the number of conditions listed in the 1st to 4th diagnosis fields) in the multivariable models marginally diluted the associations found (data not shown).

Finally, we assumed that the impact of inequalities---that is, the associations between the outcomes and the socioeconomic factors---was the same across all trusts. Multilevel models with random intercepts were used, and these suggested a moderate degree of heterogeneity between trusts particularly with respect to the mode of admission for breast cancer and lung cancer (intraclass correlation coefficients of 0.21 and 0.22, respectively). For trusts with over 100 admissions in total, emergency admission rates for breast cancer were generally between 5% and 50% and for lung cancer were generally between 9% and 93%. The intraclass correlation coefficient for the lung cancer resection analysis was also moderate (0.14), with resection rates between 1% and 53%.

Comparison with other studies
-----------------------------

Differences in emergency admission rates among social groups might reflect either social variations in mode of admission (emergency versus elective) or social differences in the likelihood of being admitted at all. Comparisons of social variations in incidence of cancer in the population with social variations in total admissions for cancer suggest that our results reflect the first explanation. For example, the sex ratio in admissions for lung cancer is similar to the sex ratio in the incidence of lung cancer[@ref39]; for breast cancer, ratios of incidence and of total admissions in the least deprived compared with the most deprived groups are also similar.[@ref40]

Research conducted just before the reorganisation of cancer services found that patients from deprived areas with colorectal, breast, or lung cancer were more likely to be admitted as emergencies than their counterparts from more affluent areas.[@ref4] More recent research on rectal and lung cancer accords with our findings of continuing associations between deprivation and emergency admission for rectal cancer and also reports a high proportion of patients with lung cancer being admitted as emergencies.[@ref22] [@ref26] [@ref41]

Other studies have found social variations in procedure use, which also mirror our results. We replicated and updated two studies of rectal surgery up to 2004, which found decreasing rates of abdominoperineal resection over time and a strong trend in relation to socioeconomic status and anterior resection, which remained after adjustment for staging differences.[@ref26] [@ref42] In common with our study, the potential influence of comorbidity on this association was not examined. The age gradient in provision of anterior resection found in our study, however, was no longer present once stage at diagnosis and annual median surgical workload were taken into account (in addition to the explanatory variables included in our analysis). The association between emergency admission and anterior resection found in our research and that of others does not imply that these procedures were performed as emergencies but that the patients presented initially as emergencies. Over the past decade, patients admitted as emergencies have increasingly been provided with a colonic stent and re-admitted for elective anterior resection at a later date.[@ref26] The higher abdominoperineal resection rates in men might be a function of the male pelvic anatomy and difficulties in achieving a safe low rectal dissection.[@ref26] [@ref42]

The proportion of women undergoing breast conserving surgery in our national analysis reflected that reported from one regional analysis[@ref9] but was higher than figures reported from other areas in the UK.[@ref43] [@ref44] These regional studies noted variations in breast conserving surgery across cancer teams.[@ref9] [@ref44] This might either reflect clinical uncertainty, despite the presence of guidelines, or the complex interaction between tumour characteristics, the information presented to patients, and their evaluations of the risks and benefits involved.[@ref34] Thus our observation that older women were less likely to undergo breast conserving surgery might be explained by their attitudes to body image and concerns about safety.[@ref45] [@ref46] Other research found that women from deprived areas were more likely to have a mastectomy than women from more affluent areas.[@ref44] [@ref34] This might be because women from deprived areas have larger and symptomatic tumours.[@ref44]

Other studies reported a lung cancer surgical resection rate of 7-10%, which is similar to our findings for elective admissions.[@ref6] [@ref41] [@ref47] There was, however, wide variation across cancer networks, from below 5% to above 15%.[@ref22] [@ref41] When we restricted our analyses to those trusts that performed lung cancer resection, we found an average surgical resection rate of 23.8%, which is comparable with the upper limit found in other European countries where rates of 17.5-25% have been reported.[@ref47] [@ref48] [@ref49] A comparison of the management of lung cancer in Italy and England suggested that the lower rates in England might partly be a result of English patients presenting at a later stage, with more aggressive types of tumour and with higher comorbidity.[@ref47] Moreover, improvements in the efficient and systematic management of suspicious lesions in the UK has also led to higher resection rates.[@ref50] [@ref51]

The proportion of trusts in the HES dataset (that we analysed) with records of surgical lung resection was far lower than that reported in a more recent lung cancer audit (18% *v* 87%).[@ref41] We therefore examined procedure use for those trusts where HES recorded that no surgery had been performed but where the audit recorded that surgery had occurred. We found that procedures such as biopsies, aspirations, and insertion of tube drains had been performed in these trusts and if these were included as surgery in the audit then this would explain the difference in our results. Variations in the completeness of recording of surgical procedures in HES might also, in part, explain the differences between the datasets.

Finally, our findings reflect other research showing that among patients with lung cancer, older patients and men were less likely to undergo surgery and people living in deprived areas were less likely to receive anti-cancer treatment.[@ref7] [@ref52] [@ref53]

The variation identified between trusts is likely to be secondary to the case mix of patients and to variations in the organisation of services and implementation of standards by trusts.[@ref54]

Implications and conclusions
----------------------------

During the 1990s socioeconomic inequalities in survival widened for colorectal cancer and did not improve for lung and breast cancer.[@ref55] Women have better five year survival than men for lung cancer and younger patients with cancer have better five year survival than older patients.[@ref56] Reducing inequalities in survival depends on improving timely presentation, early referral, and the application of evidence based clinical guidelines among socially disadvantaged groups.[@ref57] [@ref58] National patient reported data[@ref59] suggest that female patients with colorectal cancer had diagnostic delays in referral from primary care but that such delays are unlikely to explain the higher likelihood of emergency admissions among patients from deprived areas and older patients. A recent analysis of national hospital activity data showed that in 1997 (just two years before the start date for our analysis) the greater the degree of deprivation, the longer the waiting time from referral to surgery (for non-oncological conditions). But by 2007, the relation was less pronounced.[@ref60] These findings suggest that both social variations in timely presentation and in pathways to care need to be prospectively examined to clarify the extent to which targeted symptom awareness raising campaigns and improved access to and referral from primary care are required. In addition adherence to cancer standards varies widely between cancer networks.[@ref54] Audit of local surgical practice and monitoring of sociodemographic variations in procedure use are also recommended to raise standards and ensure best practice.[@ref17] [@ref54]

### What is already known on this topic

1.  The NHS Cancer Plan was published in 2000 to improve outcomes overall and to reduce health inequalities, in part through greater equity of access to and provision of health care for all social groups

2.  The extent to which access to health care has improved for all those in need regardless of their socioeconomic circumstances, age, or sex has not been examined

### What this study adds

1.  From 1999 to 2006, nearly a third of patients with colorectal cancer were admitted as emergencies, and this proportion did not improve over time; there was downward trend in the proportion of patients with breast cancer admitted as emergencies; over half of patients with lung cancer were admitted as emergencies, and this proportion increased over time

2.  Patients from deprived areas, older people, and women continue to be more likely to be admitted as emergencies

3.  Less than 10% of elective patients with lung cancer underwent surgical resection, and there was no improvement overall in their likelihood of receiving surgery over time

4.  Living in deprived areas and being male were associated with lower likelihood of receiving preferred surgical procedures for these cancers; older people were more likely to receive the preferred surgical procedure for rectal cancer but less likely to receive breast conserving surgery and lung cancer resection
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